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Jl^^^ e^^l ^*l]-§-^- a>S^ ^17> 7flAl^rf. *VS. 

n ^IS-SI #*l*r cHr7fl^ HS^*, ^-#-8- S-f tjscl, =-#-g- 2^ tq sc1j 7l <g_g. 
S-f else), 7l<g-g- £fl ciacl, «9=l sm^l ^a. , 

^5)J1 =-# ^^"Al t^S] ^^.^#4 UlH^oJ^^ ZJ-Z]- ^Efl^Vcf. 71^-g- 

^ 71 <g ^-*M- *H«Hr aja. «1^1 4!Ji» tH^^h 3^*1 ^ji 7-1^- ^i^ 
ciciAi ^ji-i- 7-i^>ji ( sl^^^l 7^> «Sa.-i-^l 7l<y -g-^-Ai q-Bl-M- 

£ ^"^21 tiV^^l ^lSSl Z^o] pj-rf Bl^^Al 7^ i- 1^.7} 

, ^ £aH e^^l ^*fl-fr°] ^4. 

£ 3 
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S--zr^9l ^QQM TMfl-ir-i- 3^ ShE^ll ^{Semiconductor memory device 

having high redundancy efficiency} 

5L l^r ^efls] ^s.^ M-Bl-xfl^ ^^14, 

<4> ^ ^ o. tij-i^] ^12.^ ^Hl 2j-*V ^1 ^# ^ ^ « 7l<y ^ 

*f 1"^ « fe^r Sl^^^l 5Ht #51*11 "115LE] ^tr ^l^f. 

<5> oils.^ cfl^-^sj-ofl oq-ef, ufls-e) ^51 (density) 7}- ^o}*lJl t] 

7><?] ^-^l^i oicf. ojE^ ^efl^ nflse] #*H1JE "r^7r*H*l, 

«H #313 ^3 H 7Hlo) iA o Vo a o]^ «-^t ^o] ^Zj 7>^o] ifO}*lj7 

olcf. ^ ^ ^Efl4=l td^cc^ AOjol S]^ t-fl, 1:^^ 

<6> 51 l£r ^Bfl^ ^2:2] °fl51£) #*1» ^tfl^ 5L^o]cf. ±o}?£ 

#efl4l ^llsel <a«V^_°^ A »83.*§.g. ^-^^<?] ^ = efl^ 3131-1- gJL 
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°H ^A 71 <y ^2|-( read while wr ite)<X 7>^*>cf. 5. 1$) l-5fl4=l ofl 

H.&1 ^l(ioo)^ ^^7fl£q niis-si ^-i-oi ^s. <|f S Hfl<i^ w^-t(ioi, 102) , «g 

3 vfl nflS.iL) ^ ^c^i^i^ cl^c-Hrdll, 112)21- ^ cl^cis-(i21 t 122), 

sloloiAl oj^ eflil . ^^>^- el^ciAl p§^. ^^J- #*1*(131, 132), *\}o)b\ e)-o] ^ 
^lS.el ^ HHEi-I- ^1^1 c-floiEi el-o] |Ao«2 t ( 141i 142 ) ( oils. si €3. 7l<a^- 

7i°g hh^* e+ojo.^ ^i^>^ 71 <g ^^i^#(i5i, 152), 71 <a ^01^4 ^■ 

# HH^I* ^f^Rr tifloiBl <y#?=| »1 ^1 (160), ^.elJl ^^.efli ^Jl^-(A<21:0>)# 
^l*Kr <X;E.efli tH^-i-(171, 172)* v\]3-&l ^1(100)^ <^tfl , 

227fl Sl efli aj^I- (A<2l:0>)^r °l-g-*H 4 y S 3.^(101, 102) ifl ^2. el €1:* 
ol £1 31^*1- ji, oils. el ^*sl cfloiEi^ sfl^- *§£i(ioi, 102) t3. 167flsl «8el 

cflolel &1-<?1#(BANK0_DL<15:0>)* -f-^fl ^#^^4. 

#314=1 oil 52. El ^1(100)S ^^sl^ <X-E.efli -tI^:#(A<21:0>)^r <X^efli t^s) 
#(171, 172)* **fl XU ^ XI 2 <X = 31 ( A_BANK0<2 1 : 0> , A_BANK1<21:0>)3 i+ 

XU ^ XI 2 HS^QOl, 102)3. AA XU ^ XI 2 o]!L$}^ 

(A_BANK0<21:0>, AJBANKK21 :()>)€■ 3^- <X i= £fl ( A_BANK0<2 1 : 6> , A_BANK1<21:6>)4 
^ <X JEL el] — -i-(A_BANK0<5 : 0> , A_BANK1<5 : 0> ) 3. ^^Sl Jl Sfl^ ^3.^1 3--f ^)SiX<2}- 
2^ else] (111, 112, 121, 122)3. AA 0 ^£l<X ^fl^ B <§3.^H €* 

XU U XI 2 nB 3(101, 102)°1H Dfls-ei ^ t-iHEi^ xi l ^ XI 2 HHe| 

5l- < y(BANK0_DL<15:0>, BANK1_DL<15:0>)* *^fl HHe| A9l &^°$2.^(.U1, 142)3. *1 
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<8> 5? *fl2 «93(101, 102) €°1 ^-r-, A 3(101, 102)2] 1- 

^ % cH^efliofl sfl^>^ e^c^l ^a.7> A\ % A2 el^^l ^ #*](131, 
132 H ^4 ^^rf. ofl^ ; ^ ^12 Bl^^^l #*1(131, 132) AA 6 *)^ 47fl 

2} #3=4H ^^*>^ Sj^^Al ^i7> xj^Jl, sl^^Al ^jLofl ^ ^1-^ 

X]i ^ Xl2 HS^CiOi, 102H1 el^^l "fls-sl ^l-s ^^l^cf. XI l ^ XI 2 3 

igolAl 7-^V ^1(131, 132HH Xll ^ X12 M9-3. ^l^-i" 

(BANK0_I0_REPAIR<15:0>, BANK1_I0_REPAIR<15:0>H1 2)3|1 Bl^A] ^ tfl °] ^ -& 

£r XI 1 ^ Xl2 ^3. dlojE^ £}-<?l(BANK0_DL<16>, BANK1_DL<16>)^- **fl 4fl^ ^^(141)5. 

<9> =L^}, #314=) XlS-H} #*1(100HH ^Xl 7>^^ nllS.^ ^2] ^ »$3. 

^ 47fl5. t^€4. HS-EL^ v\)5LE] iS ^7}X\?}7) ^ 7-^1- 

#*1(131, 132) ^ ^Ul* b) ^o] ^S. SXA^, 

^3 ^7} ^0.3. 61 *H S^-^^ ^X| ^IM 3*1 *«Ch 
=10> Cl^-o], £ 22]- £°1, «§=L ^7> ^E] «J 3 ^* ^ #efl^ nflS-E| 

(200)2} ^-f^fe ofl^tfl, 167fl2l Hga. zj-zj ^>cf e^^A] #*1«-(231, 232, 233, 

234)# ^o> *>7] ufl^-ofl, eflolo>^- ^^o] 7^]^ -g-Xl^°l W . ZLEjjl, 

3^*1 ^1#(231, 232, 233, 234H *fl# tfl ifi^^- ^X]*Rr fj- 

^ *8=L<$ «<>1 ^4-^1 ^THl^-ol -fra|S}.*l ^ # 

:11> 4^1, 3Mo}£ ^3* 37l| ^1 SjrO.^^ el^oiA] ^^1^ ^ # 

efl4l oils. Hi #*17> A^^cl-. 
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<12> ^-rgo] ^.3^ eflolol-^. T^-g. =L7\] f>}x] ^O.^ JL^-^^I 51^*1 ^l^T 

[t-^sl ^ * 3-g-] 

<13> ^-71 ^*>7l M. ^-tg^ tiVj£^ ^2.^ Cf^7fl^ laf, 

S-f ^SC], ^ CISC], 7l^-g- CISC-I, 71 °g-g- ^ «j 

a. ^r^^-, sl^^^l ^iL ^.^Ji 7l<y sl^^^l tR> #*1 

-f ^3C]2f ^ Cl^Ci^ Zl-Zl-ofl <g^£)jl ^^l-Al uflS-Sl 

lat zj-zHl ^<js)ji 7l^ nfls-ei ^s-^i ^jelsKI#4 til j=e}-°ll-§: 

4. wi^i n§^# ^^1 =-# 7i^g «i^i a] 

€«^r el^^^l ^112-sI «iiL tfl^Kr Bl^i^Al ^i^l-Ji, 7l<y el^ 

a1 ^ji 7l°] -^^-a] M-e^u}^ ^ el^^l ^112-51 

<14> WV^^IS., WV£^1 nfls. sl ^1^ olc efli Aljrs.4. ^a^o} 

# ^Helli iJ-^Hr <Hi=elli tH^, 7l<y ^^1-aI ^cefli ajj:^ 

<^*H 7l<y ol^efli M*Hr 71 <a ol^eil^ tH^sq-, c^^efl^ ajjt 

^1 -§-^H H S^# ^ *>M-1- *i^Rr "<§^ ^i^-^-sl-, 7]^ <>|;ei31^ ai^oii 

ag^S ^ ^M-l- ^m^m 7l<y ^i^-^sl-, ^^-Ai a]e«^ m tfl 
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7l°g«" cIM^* #i§HrRr 7]<$ JEieH 2}-, ^ ofljro} ^HeI <^#^ aIJt^l 

3HEi °J ^ ^ HH^I* 7l«g C-flolE^ <y 

#3 ^Sl» Ei if-^Ef. 

<is> ttj-^i, ^r£^l #*1^ ^>cf el^Al t^v ^-^11- 

1- 1^.7} So], -g-^ 3^*1 7^V 7^ ^ 

I 

71 nfl-g-ofl, ^ ^^o] 3*1 ^^7-1 El^clAl ^l^o} ^cf. 
<16> 51 3-£- ^ ^Sl ^^AHlofl n}s. fEfl^l nflSLE) #*1# ^Efvfl^- S^lcf. #efl 

4=1 °llS.al ^1(300)^ *1^ ^-^^.S. ^1*11 47fl^| 51^ #(51 4 ^1*1 51 7)5. v^f! <H 
^^^1=1-. #313 *fl5LE) ^-^1(300)^ ^mcfl, 167fl^1 «§£L#(301, 302, 303, 304)5. ol 
^o^Itt ^El ^3 ^£)JL, A «Sa.l-(301, 302, 303, 304)^ 

^(311, 312, 313, 314), 7l^-g- 5.^- ^1=1(321, 322, 323, 324), ^-#-g- ^ A3. 
CK331, 332, 333, 334), ne)Jl 71^-g- ^ ^scU341, 342 , 343 , 344)2}- <g^^rf. 
#313 *flS.e| ^1(300)^ sl^^Al 7^ ^1(351), 7l^ A'QQ^ ^S- *\ 

& ^1(352), ^ ^ = (360), 7l«3 :E.eM ^(370), $]°]&\ ^(380), ^W <H 

J=efli «1 31(390), 7l<y ^^.efl^i *H 3*1 (400), ^# ^3. A^Jf (410) , 7l<y 
Ai^«-(420), 7l<y ^H«-(430), =L^\JL »8EL ^-f-(440)# SLf-W. =-#-§- 3. 

tjac|^(311, 312, 313, 314)3)- 7^-g- ^^(321, 322, 323, 324)^ «fl^ «<§ 

3.1- (301, 302, 303, 304) Si ^% A Q A -id ^3^- nflaej 

## olofloj^-Al^tl. s.#-g- t^3Dl(331, 332, 333, 334)^ 7}<$-%- ^ 3^ 
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(341, 342, 343, 344)^ *fl^ B S^.-i-(301, 302, 303, 304)^ =-# ^A^r 7]<£ ^^l 

<17> 3^*1 ^M. #*1(351)<H1^- A H9a*(301, 302, 303, 304)^ ^ 

A*} tfl^ <H^3l^ ^^-7> ^^cf. 71 S3 3^*1 ^Ji A*} 

(352)<*flfe A a S^»(301, 302, 303, 304)S^ 7} &A*] ^-/g^g Ir^liH 3R> °1 — 
z]}^ $£.7} 7]A^. ^ <gS(360)fe- =■# ^-^1 c-flo]Bl e}<U(READ_DL<16:0>) 

ofl *fl# "5^^ ^&\5) t|£5] ^ t-HojE-ll- ^*>JL, 7l°g J=2W Hl(370) 

^ 7l<g «fl^- 4d«?€ ^is-sl 7lS3^r cfloiE^-a- 7l<y cllolB] 5}°} 

#(WRITE_DL<16:0>)5. ^^4. ^0]^ <^#^ ^^(380)^ ^^-a] ^ o« s 

(360 HI *1 #*1 clHEi-i;-i. ^ dl^El(DATA<15:0>)S. tfl Jiiflal, 7}<£ ?g-A*\ 

<q«. cHolE](DATA<15:0>)» 7l<g s^o] v] (370)3. Jfi^th 
<is> ^3^(390)^ ^g-^M ^efli -ils-i-(A<21:0>)^- SJ^H ^ 

# ^H^efli ^ls#(AR<2l:0>)^: ^1 ^ <H^efl^ ^s](400)^ 7}<£ &A*\ 6\ 

= efl^ ^lSl-(A<2l:0>)# SJ^^M ol^efli 41 JL#(AW<21:0>)* ^-^*Vcf . =-# 

^a. ^1^-^(410)^ ^ = efl>i 4lJL-i-(AR<21:0>)^ -g^SH H <j)5L ^JJ: 

(READ_BANK_SEL<15:0>)1- Mtb^-. 7]<Q *$3. ^-^(420)^ 7]<$ ^Eefli *]J:=-(aw< 
21:0>)<H1 -g^^H 7l<y nSa. ^em 4JS(WRITE_BANK_SEL<15:0>)1- ^"^W. ^% *$3. 
<d«Q 4lJl(READ_BANK_SEL<15:0>)^ 7l<a «8a. ^Uj 4} Jl(WRITE_BANK_SEL<15:0>) AA£r 
sl^. ^^-4 7l°g -g^A] MS ^#(301, 302, 303, 304) # *}M-£l ^th}. 7 1 <Q 

^1^-^(430)^ 71 <a f-*Mr ^H*>^ 71 «g 4ls(WR_CNTL)« ^a. 

1^-^(440)^ 7l<y *)H Ajs(WR_CNTL)^l -8-^«H A MS 301, 302, 303, 304)3} 
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^^ ^ 7)<£ XM*>^ y $3 41 51 ( BANKBUSY< 15 : 0> ) * iHJ^h ofls. =■ 

<H, «}>q ^1J:(BANKBUSY<15:0>)7> *W £1111*1 7)<$ -§-3-1- ^S>JL, 

33 ^JL(BANKBUSY<15:0>)7]- S-f 31*1 Si H83^ ^# -^3# ^Itn)-. 

33tt 1-313 *1133 #3(300)3 -g-3-§- ^3lH£ 4 -§-4 £3. 167113 nga.# 
(301, 302, 303, 304) #<>fl3 *}33 H83, ^^tfl 3(301)1 #«|«H XI 1 u <§3 

(301)3 ^Hfr ^33 7l°g ^th3. £3, 3 #3*! ^3^- #3l£ 

^, 3^-3^ ^JH-(A<21:0>)# <g 3*Hf ^# 33Efl^ 33(390)1- **fl ^%: 33efl 
i 4l51*(AR<21:0>)3 1*^3-. ^%: 33ifc ^] JL#(AR<21 : 18>)^ ^3 
#^-¥-(410)3. XI 1 a 33 ^ ^1J1(READ_BANK_SEL<0>)71- ^€3. 3 «fl 

, 33 «HW440)fe 7l<y XM-¥-(430H*l ^3tt 3<g *H *1Jl(WR_CNTL)<H| 

-§-#33 ^e))>|2] »$el 33 X)J:(BANKBUSY<0>)# >IM^H XI 1 B <ga.(301)7> 
3°fl &^-§: 33tl3-. °H1 33! ^£i(301)^ 33efl^ ^ls-&(AR<17:6>)-8: 

°*]3*Rr ^-#-8- 333(311)3 ^f .^^elli ^]JLl-(AR<5:0>)^: <a^*Hr 

^ 333(33lH 3*ti ^3^r "1133 «3 3331^1: =-# c-flojE^ e|-ol(READ_DL 
<15:0>)33. 3ii\?i3. =-# cflo]El 3 < y(READ_DL<15:0>)33. ^3^ 333*£r ^ 
°,13(360)3 3133 <a#^ «1 3(380)1- **ll 333 °J#3 41Jl(DATA<15:0>)3- #3£ 
3-. 

tb^a, xi 1 n93(3oi)3 ^33 *^ ^xiw^, xu ns3(30D 3 i- 

€#3 333^1-3 3^3 3# #3 (351H 3^3 ^is 3#€ 

3. 3:3, 332fli ^1«(AR<21:0>)7> ^ 333^33 3<S, #33 3 

33 #3(300)^7 3333 3# 3"3 (351)3 s.^ 3^^^ 3 .£-3 33 
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a1^(READ_I0_REPAIR<15:0>)1- ^^tb^. ^% : e}3j)H 
(READ_I0_REPAIR<15:0>H1 ^*fl ej^^l *)lS.s1 € cflol^ 5|o](READ_DL 

<16>)-8: -f-Sfl ^ ^(360)^ ^)o)b\ <^#^ al^(380)^- ^sl^ HM^ a] 
^1(DATA<15:0>)S. 

^#3^ 7)^ o^^efli A]J:-i-(A<2l:0>)* ^SRr 

7l<^ o]£e|i tH 31(400)* -S-^fl 7l<y ^^efli ^1Jl1-(AW<21:0>)°1 l^^nf. 7 \ <y <>| 
J=efl^i ^1S11:(AW<21:18>)^: 7l<^ ^^-^-(420)^ ^1 *m ^1 

JL(WRITE_BANK_SEL<0>)7} l^^. °1 afl , ^3. «1*1 <g}^ ^(440)^ 7}<& *fl<>|^(430) 
o\]a] ^je}^ 7l<y ^1J:(WR_CNTL)^ -g-'eKH ^lell^ «1*1 ^Ji 

(BANKBUSY<0>)1- *U «J^(301)7> 7l <g -^ofl °X&& < &^. 

^]Ji(DATA<15:0>)5L ^^l^r dH^l^l eflo]^ <g#^ ^^(380)^ 7l <g He^o]^ 
(370)1- »«fl cflo]E] 5}<?1(WRITE_DL<15:0>)^-S. -g^. ^£1(301)^ 71^^ 

= Efl^i *1JL»(AW<17:6>)^: 7]<Q-%- rqsc](321)^- 7l<^ Aijrs. 

(AW<5:0>)^r °d 3*Rr 7^-g- cl.2cK34lH <9*fl -id^3*r »)j_5Lel 7]<Q *\] 

o]b\ 5l-<y(WRITE_DL<15:0>) #3] £\}o]&\^ 7}^^. 

afll «,8 £1(301)21 7l<y -fr^ ^#0] ^fl^t}^, *U «3 £1(301) tfl <fi 

M <H£5flit°l 7l<y el^^Al ^l(352)ofl 7 ]«g S^oi^A) ^JiJL n> 

71 «a ^JE.ell^ A1^( AW<2 1:0>)7> 1-^= ojn^Aj^) 7 )oj ^D^a] ^ 

^1(352)21 7l<y el^^Al ^$.°\] ^ ^-^sl^ 7l<y sl^H 413: 
(WRITE_I0_REPAIR<15:0>)^ el^^l tflS.^ ^S. 7]<$ xl\)o}&\ e}-°l(WRITE_DL<16>) #21 
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<23> o]o\. ^.%}$ #*l(300)fe ^efl^ 7]^^ 1-^= ^afl*^ Ej^ 

3*1 zj-^ B<§H o,i 145. ^l^Rr ^o] o>q^ ( ^-g-*}*! 

(351)5+ 7]<y e^^Al x^V ^1(352)» **fl °1tt XI 1 u <§^(30lHH t£>$ 

€ 1-^ €1-^ 4^7} *3£L#(302, 303, 304)ofl ^-f-^j £>oj ^-fofl, 

£ 29\ 71^^ *fll H93L(201) ^ 3^*1 #*1« t)- Af-g-^Jl^ ^ 

^*1 1"^ €°1 ^-f #314=] "flJiLiq ^Sflo) 

#314=1 ^12.51 #*l(300)fe m y S £1(301)^1 1-%= xV-B-l-Tll Sl^l 

oi^l ^ ^1(351)^ 71 «a 21^*1 ^ #*l(352)*fl>H 4- SZrf. 

Xl7> l^Hr^m, ^efl^ 7l^ofl ul^fl ^ ^^x\ ^l^l ^4. ^ 
^1 #3141 ^112.51 ^1(300)^ em^i ^ ^l-i- zj-zj-sl 43. ^^.7> 

§^7l ufl^-ofl, #314=1 nflJS.^ ^o]^ o A $o) olcf. 

<24> ol^Hl^, ^Alojltf 7l^>^^n> oflAl^o] ^Jcfl 

■gr 7l#3 A>a o V ^ tt}o] # X]^>7ll4 ^*Rt ^cf. ^ o} ^ H 

l-o] ^Bfl^ ^ofl tflsH 7l^§>5l ^l^, #3141 ^12-el #*1 °1^ 

^1-i-^ls 3-g-€ ^ ^jelsL, 7l#^ a>^- ^ ^^1- 

<25> a o V^*V ^. m-^o] ^^^1 ^1^ ag^ nfcf s]^^^l ^ ^ # ^-9. 

7> a 7l tffl^ofl ofl a. ei ^1^1 ^ ^^-i: sth ^1^ =-# ^ai ^ 
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^ ^#-8: 71 S3 ^j- ^a. ^ ^^}7] ^3*1 ^-^o] 
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[^^"t 1] 

4^711^ ollS-S] ^ wfl^S]^ rf^ 7 fla) »$EL%; 

a]?»^ c| 3C ]4 s.#-§- ^ tq^d; 

7] S3 *W -§-#*H ^"71 Z^SJ >a-7l =-# ^^-4 ^-71 71 SI ^2}- 
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